VEGETABLE FIBERS.                                            87

tudinal view and cross-section and are marked characteristics of this
fiber. Many of the fibers display cracks and enlargements, but in other
respects they are quite uniform in structure.

In fibers boiled in potash (B) a sinuous tube is evident. After treat-
ment of cross-sections with iodine and sulphuric acid the yellow middle
(outer) lamellae form a bold network.

The narrow fiber cells are 10-12^ broad and their cross-sections are
sharply polygonal, with lumen forming a mere point or a cleft. The
broad fibers vary up to zo/j. in breadth, usually i y//, and their cross-sections
resemble those of hemp, except that they are smaller and have a broad
middle (outer) lamella.

German broom has practically the same structure.1

HOP FIBER.2

The bast bundles of the hop plant (Plumulus lupulus L.) are used in
Europe to a considerable extent for the manufacture of paper. They are
isolated from the hop stems by the Nordlingen process, which consists in
boiling in dilute soap-and-soda solution, washing, boiling in acetic acid, etc.
The fibers are deep red brown, 20-80 cm. long. The bast fiber cells (Fig.
72, /) are smooth, usually striated, 23-30^ broad, and for the most part
have thin walls, broad lumens, and broad rounded ends (e), although some
are narrow, very thick-walled, and pointed (/', er). Cross-sections (q)
resemble those of hemp, but are mostly narrower, laminated, and after
treatment with iodine and sulphuric acid display blue walls, and yellow
granular contents. The fibers dissolve in cuprammonia much like those of
flax. Their identification in paper pulp is exceedingly difficult, as the
microscopic appearance, which at best is not very characteristic, is much
altered in the process of manufacture. Of considerable value are the
accompanying tissue elements, especially the so-called climbing hairs,
which are unicellular, with equal or unequal hooked branches and strongly
silicified walls.
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